Contemporary metallurgical production of large semifinished products (plate, forgings, pressed panels) of aluminum alloys is an energy-intensive production process. Each stage of this process is accompanied by an unfavorable effect on environmental surrounding conditions. For example, preparation of aluminum alloy weighing 30-60 tons in a flame furnace unavoidably leads to an increase in concentration of carbon dioxide within the surroundings, and refining of molten aluminum alloys with a mixture of inert and active gases causes discharge of chlorine into the atmosphere.
entirely the alloy composition with respect to alloying and impurity element content. In order to optimize chemical composition of multicomponent aluminum alloys D16 and D16ch an approach is suggested based on the results of thermal and x-ray microanalysis of alloy specimens in a quenched or aged condition.
The objects for study were commercial aluminum alloys D16 and D16ch, cut from cast flat ingots with a cross section of 300 × 1100 and 400 × 1320 mm, and also from heat treated plates 60-150 mm thick.
A JSM-5900LV scanning electron microscope was used for studying the structure with an electron probe microanalyzer attachment with detection for 1-2 μm. In order to establish phase transformation temperature (nonequilibrium solidus, equilibrium solidus and liquidus) of specimens from aluminum alloy castings and plates, a modernized thermal analysis (TA) method was used followed by numerical differentiation of heating and cooling curves. In order to determine mechanical properties of semifinished products, an Instron 5585H universal instrument was used, fitted with a digital high-resolution extensometer.
Plates manufactured from alloys D16 and D16ch of different melts, often have mechanical properties below specified values, particularly in the direction through the thickness. In some cases, although it has been possible to prepare with properties answering the standard document (SD) specifications, mechanical properties of plates have considerable scatter (see Table 1 ).
All attempts to provide preparation of plates of alloy D16 with the required mechanical property values as a result of changing ingot homogenization regime, heating temperature of plate for hardening, and soaking duration at the hardening temperature were unsuccessful. A complicating situation was the basis for revealing the role of chemical composition of alloys D16 and D16ch in forming plate structure and properties.
In order to determine the combined solubility limit of magnesium and copper in an aluminum matrix of alloy D16, x-ray microanalysis (XRMA) was performed for specimens cut from plates of this alloy quenched (heating temperature for hardening 497°C) and aged by regime T351. It was revealed that within the structure of a plate particles of insoluble Al 2 On the basis of the established combined solubility of copper an magnesium in an aluminum matrix at 497°C, it was proposed to adopt as a lower alloying limit the content of these elements corresponding to their solubility limit, and the upper limit at 0.1-0.2 wt.% above it.
Thermograms are presented in Fig. 1 for heating specimens of cast ingots from alloys D16 and D16ch prepared taking account of recommendations for chemical composition correction. In heating thermograms for the alloys there are clearly expressed endothermic peaks in the range 500-511°C, pointing to eutectic melting. Consequently, the homogenization temperature for alloy D16 and D16ch ingots should not exceed 500°C. Proceeding from this a heating regime has been proposed for ingot homogenization at 485-495°C.
Comparison of mechanical properties of plates manufactured from ingots of serial chemical composition and that proposed, and homogenized by the heating regime of 485-495°C, 12 h, showed that the mechanical properties of alloy plates of the recommended chemical composition were higher (see Table 1 ). 
